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Leakage current reduction method for portable telephone set, involves reading information 
from memory units, when LSI chip is in operation standby state 
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( US20020091978A1 ) Novelty - The memory units (20) in a main power supply region (18) are 
connected through a scan path (21). When a LSI chip (1) is in operation standby state, information 
is read from the memory units and stored in a built-in SRAM (15) provided in a backup power 
supply region (19). 

Use - For reducing leakage current of LSI chip used in portable electronic devices e.g. portable 
telephone set. 

Advantage - The amount of current leakage is reduced, as power supply received by the 
transistors is reduced. 
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Description of Drawing(s) - The figure shows a block diagram of the LSI chip. 

LSI chip 1, Built-in SRAM 15, Main power supply region 18, Backup power supply region 19, 

Memory units 20, Scan path 21 Dwq.1/7 
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What is claimed is: 

1. A leakage current reducing method of an LSI for reducing leakage current in an LSI chip divided 
into two parts; namely a main power supply region including circuits operated by receiving power 
from a main power source, and a backup power supply region including circuits operated by 
receiving power from a backup power source, said method comprising the steps of: connecting 
memory units in each of the circuits provided in the main power supply region through a scan path; 
starting a scanning operation, when the LSI chip is placed in an operation standby state, through 
the scan path, and reading information held in the memory units of each of the circuits provided in 
the main power supply region; and saving the information thus read by the scanning operation in a 
built-in storage section provided in the backup power supply region. 
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CPU1 l^CPU«ia@Kl 2CD»8BtBR J f-2 0<D. 
^^»?f SJ<3T)W«^^ * + 2 1 iHSr . C P 

Ul l^CPU^i2(HlBl 2OftBtUR?-2 0tcKtS3 

[0 0 3 1 ] WB«»r=i> 17«^a 

* ^^±@S&2 4tc*t Lt *P ? ^«i»on»«rA^r 
££>^p v 7&&Mmoiig7K%&mc7vv 

iB24tt*P^*»SU ett*T-2 0Ccf9«M*« 

Wfuromw^BBestifcc p u i k c p ujgaiHiK 

12tt£tt, C©^PtF^©flUft**WTfMUWO>(^ 

[0 0 3 2 ] J£Lt<D<k 5&C k COSUfiOJBSS 1 J:ft 
» k LSI?9^1 0V<* ^7 7 p «w«*&«« 1 9± 
tCX + ^>tt«««lSRAM2 2«Stt. + 
2 1 1 8 ±CDC PUl L CP UJS22 

0SS 1 2 tt±*<D«B!WHP2 0 SatttB^ 
<D»?T^«C*<D** 2 1 t^ltCPU 1 1 « 

coiBis^T 2 o rt©w«*itoj&A/rrtjB srami 5 

RAM2 2CCfiHFLft:flM*, ^tt>^2 1*^L 

TCPU1 19<D7C©BBtt**2 

T\ CPU1 14CT»JMtt*^ 9 C£tt 
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*WBrsci3&*r*, cpui i<DTKu*tc 

[0 0 3 3 ] 3MS<DJ&S§2 . «c*J. ±KSSJKW&» 1 X 
LSI*9^1(Ctt, *OCPUl 1*CPU 

io /S20B1 20^^ h^rgBtc-r^/c^tc, t-x vmo 

^* t >^^*R(c»*bn^i|^*J* 0 , LSI* 

[003 4102 5 & C <Dft*fl<Dmm<Dltm 2 

Kcfc£LS I©i;-^«Si5«7Ertt*Jara3tifcLS I 

20 r, lBLSif?^ i lttcpu/ i 2«cpua 

220118, 1 3«f-^/U, 1 4»r -HHHH 
f!#JBL 1 5 S R A M 16 rtSPmSSiSK^ -/ v 

3\ niiSaSISrs^fn-^, 1 8tt£«Bi»i 
ft 1 9 fctn ^7? ^HitttMm. 2 0 MBit* 
•3\ 2 2«X^^>tff6tSWSRAM > 2 3(JX + t> 
IHSIBIK. 2 4«^P5rd7ff±@||8r*-5. eft 

30 [003 5 ] ^fc 2 5(JCPU1 l^CPUI§2(n|IS 
1 2ff©SiBttSRiF2 OibrcDFF*^^ hU^X^ 

-r>^rjHfflsnrt>s*"C* BHfcw#2i*^b 

2 6 a— 2 6 ctt^*t>AX2 5*y-^«»fi 
m<Dtc#>£\ LS I *<^* hT4B$£Tft/B-r 

^£2 6 a«^+^>flJta]lE]B2 3^^^t>*- 

-feU^^2 6 btt***>$W@&2 3a>6<D 

■feU^^26ctt^t>tlttW«HSRAM2 
2^6cDX^ + >A*fs^iX=^^>r^ hffl<D^^ + 

[0 0 3 e]^<c»fP«c^c*rttwrs. ce><fc5&, 

! ;-^miSffi«SB$<i:LS I FB$ir*ffi$ft^^^ 
50 t 2 5 4ffll»&L S I f ^ ^ 1 ©f X HTtt, L 
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jju. mtRmmc£r>x-bi<fz 2 e a~2 6 comiR 

ti, + 2 5&U;£-feU*£2 6 ct»!?hte 

©i^LtCPUll, CPUJB2H3B1 2tt<ST©K 
taW-T- 2 0^ + t>Sh, fx h/B©x* + >atf3fI 
•f^+t>^2 5 JrO^SBtcW^sn'r^* 
ft& 0 C(DX* + >^2 5*ffll*LS I *yZfl<D 
?Xh\Z. LSI^-^lrtOCPUl K CPUJg22 
@B 1 2 fti'OSBttJRT- 2 0©fil©ia:5£> 

[0 0 3 7] ^*t>^'X25*LS I ^^^1 

JRm^C<toT-feU^^2 6 a- 2 6 c^Ofit, 
-fe 1x^*2 6 a^Cj:0X^^>$iJfflIlplK2 3frh<Dy~X 
h*-F«#*. -feU**2 6 b*C«fcDX**>*!lfSPll 
882 3^e>©X^V>^n^^*SS?r^o -fcU 
**2 6 cTtt***>t»**MASRAM2 2&h<DX 
* + >A#ft#*»tRLTX* + >^;*2 SKA**" 
€>c KIT, C©*** >-r?*2 5%ffil>/c^ + ^>ttf? 

lsi^^i ottwm^mi ta&Lx, cpui 
k cp ymmma i 2 «©«««** 2 0 omm&x 

M2 2tCf5«SftTl>fc««#. CPUI 1 . CPU^ 

1 2 »©*iBtl3RT 2 0 £ t£5E £ *i £ „ 
[0 0 3 8 ] &±©J:5*c v c©3Bfi©»JB2K:fcl,>T 
« % X3r + IsrtTs 2 55:LS I f ^7'l©f^ FB$i 4 

i>£©-c\ cpu 1 i^cpuHiaisiBSi 2a<t-cc, «f 

tfift<tj:*) % LSIf^'l ±©[6]&§ffim©tiA£[o]ig 
«Ci # pJtttctt * £ l> 9»Ml**» 6*1 & o 
[0 03 9] Htt©JgJB3 . * fc, ±Ej|IS(DJg» 1 V 

»fSU/c^ + t>ft»SRAM2 2&C*& 
3&C<£&LS I ©y-*«8M^^*«JB3*i4LS 

»h 1 <tH— ra#*ttLr*©»w*«BT5. «c*j. 
ccm cpu 1 1 ©**-*-><* 1 3#3 2 tr? hr 
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*4»£{Col»TW^L-Cl»4. ... - - 

[0040] Htefcor, 2 7B9imff(c«rastir 

Cartas RAM (SRAM) 

2 lfcJ:4^*ip>ttf^CcJ:r>T«*ii*ti3ftt(|«t» 

<frr*^**>tlWR«ttW2 7ailt*OHB*ll 

s #vct»ajfire, h 1 ccw#2 2 ^ttUT^bfriiffi© 

»«l©rt»SRAM£ttS&oTl*S. 2 8imt 

10 1 3fcffl;&U £7cF<9jgSRAM2 7©***> 

tt$gtSW5P2 7 afrSf 5 -*^ 1 3KR#UJ3ftfc3 

a? *s*)Tfr • uji/XntBBrft 

2 9tt** + >fWfflJ@gg2 3^6ffl*Stl/cSRA 
M*l«wt#4 3 ©r F u^fcJiCffWflWt^ *st>ra:C p 

T FU^*ctCX«W«-9©--**Mib-Crt*SRAM 

2 7&tA#T£-t?u*£-c<fc£ 0 

[0 0 4 1 ] &«Cttff«COt*T»Wr*. tl/^3f29 
20 «SJffifi»r3»a-7 1 7*>6©ff-S|&Cj:oT, MSt 

cpu 1 \ti>t><DT Y^xto&vmmm^&pms 

RAM2 7^f»tiS e Cnai ftSSRAM2 7 

m*4v*i 6*^LT*a>««fc»*ii*n*. 

[0 042 ] — 75\ ffitttKOWf^ 

7^60<i^Ccfcor, izU^£2 9te*^i->f|HJMp] 
B2 3flB*«Sttft3ti. ^*-r>«lffll0B2 3©m*-T 

30 4 S R A M®mm^(<C £ZT FU^teJrCXWJiaHi^rt 
»SRAM2 7JCiH6*l4. cntC^O. rtlSRAM 
2 7©^*f>W«tgttaB2 7 a iLT*JfflSna«« 
©r FUXsWgjESti. C©fiF«/aiBIW¥«F«:*j»5 
fWK©, ^ + ^>f**8f^*B2 7 a^©»#ii*/K* 
Hll/aWfto*i*. CCt, CPUl'l©affilbf¥(c£S 
ttrt)BSRAM2 7-C«^tr^ FO^-^^^Sglttt 
4 (HS©«ttt3 2t7h) . — 55r % ^**>^2 
UCkOtBCPUl l*©*IBtt«^2 0©««Wl 
* F^ffirAUWJ**!*. 5/«J7;l/ • A7l/;l/»g 

40 B2 8"CttC©t^ HK>»*iRJROrt»S. 

[0 04 3 ] felTfc, -£©*>•; tju * ^9 UiUSQRBB 
28i^+t >$fJ®HK 2 3 ©«fft6c-3t » T ttMlcmw 

T^o f5«tfc«^©^tfB#tc*5iir t s/yriu • 

JI4BEIMBIB2 8«*r. CPUI l^O^ldtSS^ 2 0 
©tS?fi^32fi, ^tt>^2 1*6A*tS. 
r, COX + +>«2 1 cfc0A*Stl/c->VT;l/tS?8 
432t? h©A7 b^tc^utf-^^^ 1 3 
teHJ^rr*. ^*^>«lfip@B2 3»co'j/y7^. a 

5UJl/^jfe|pIB2 8©, -r-^^'X 1 3-^©3 2 fcfy h 
50 ©^7U;l/tf^©ffl*«lffiCC^to-|*TSRAM»iai«# 
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c©SRAM*WBrfl-9tt«jRjBIR=i>hn 
1 7 ti4* U ^ d» 2 9 t^'Ut 

F*iSPSRAM2 7K£/E>*i£o CCDS RAMSflSP 

rtjSSRAM2 7CD^*^>te$8tSlttgP2 7a 

*/<*l 3tca^Sti/c±fB3 2 tf» h<D^7UJl/tl« 
6*^LT, F*995SR AM2 
7 OT F U^tfJBEStifcX* + >1f «HffiM» 2 7 a CC 
«tt3n*. «±©ftia*, CPU1 l<DSI2tg^2 

o otimcD* * * >#£t 1*7 *r -5 $ -c« *) jit. 
[0 04 4] *fc, ^«tfc®3CP66D«»^«:*j^ri3:, 

* * + >*aai0ffi 23^?>osra Mftmmmc i^t 

TFU^JISSn/c, rt»S RAM 2 7 
*8JftSP2 7 a 3 2 fcT y F <D^^ UJl/tttt^f 9 - ^ 
1 3 ^/MtV U T;l/ • ^ U;U£SMIHi&2 8 tcR 
^ii*n^ 0 fcfc, C<DSRAM«HBMb#«, ft/SSR 
AM2 7©***>tMWMfl»2 7aOjWn«C«IAc« 

088 2 8 ttR#i&A,rt: 3 2 tr ? hOA^ WUflWK*^ y 

-r* P ccD<t^ccor^^^>^'^2 ltcm^^n/ctg 

1 8 rtOCPU 1 1*>CPUJ§J22 
@»12©«t«*2 0K:Rj£3*i*. «±<D*ffl| 
C P U 1 1 flWMBtBR^ 0 CD^r 6C«F«RJW»tf 

wonrawwe s ft * s -egg 9 isr . 

[0 04 5] CCt, HttKSRAMttCPUJMW!)* 
m^Kfi^fCWftflHRUtS RAM<D£f*Sfi<D--S5 

tf$g^*fla5i*r^o SRAMT»7KUXf3-^©i 

COS RAM (rtjaSRAMi^+i->tf$8t&)WSRA 
M) fcfflSTSC iteit^fttf, ^^^ffia*yh3<T 

[0 04 6] fcLt<D<fcSCC> COS8»©»«3JC<fctl 
«, -re* *T 9 ^*m®«*&«Iigc 1 9±K:I5»Sftfcrt» 
SRAM 2 7 ^*i->tt«H««»iL/ 

* * >1ffSt&*ftffl<DS RAMtRtf«M#tt < ft 



(8) 1#g32 00 2-l 9684 6 

14 

*«smk«:&s^ mm'* v*?7v ?^mm&®& 1 9 

[ 0 0 4 8 ] HfiCbl'T , 3 0tt^^7^«iBftlft 
ffittl 9±*Cjs4££ft. **7* 1 9 

stmc&wmm^is hP-7 i.7*6©*iffl«# 
«cj:ortHW8tirc*4. ttra3«^tra*<DM 
os h3>^x£oy-*@fc£^T£/c#K, 

- 1 0 8 1 9 rmntM*m*m»m 
[0 04 9] ^tcttfptcoortttwr^. ^^7^ 

20 1 9rt(0±t©MOS F 

^>^X ^IS^W 7*0883 0 <D$9fflJtt <£ oT^GDS 

1 9±tcSK3n/c h 5 >^J**a«^ 7*[3Sg3 0 
CcfcfcH^T^>o h^>^*^S^^Vr^[plK3 0«c 

cD©jfflifi-^K:ct or f y ^/^n, 57 ? 7*11^^ 

«J*1 9rtcr>^TC7)MOS h^>^*^CDS^^VT* 

[005 0] — LSI^^l OiBStt^tCtt, 

>^*^SfiyW7*[sl883 0*s*lJfflI$n, XvZTv 
y'mm&teffiMl 9ft<D±T<DMOS b7>tsXZ<D& 

«^<>r7*«ffi*®T3#s. cnccct^r, mos h 

<&4#. MOS Yy^i>XZ<DWti& 
40 K«i«a(c«cS. 

[00 5 1 ] J£LL©J:5CC. C(DlKfi©JBS84CC<tii 
«, ^^^7^^«jH«*&««l 9©«h5>^X^(D 
««^^7^EE«rf?«S«FtC±^Si±rc^cr>-C, y- 

[0052] 9Ufeo^tt5 . ±&mm<Di&m 1 r 
^^7?y«j«ft««i 9©m^^, isaa3 

iBI«E©^ » ^7 v TTOKftfetttt 1 9*6«lftt4 

6, «6^flW«tc«i K« 3 <fc 0 v >? 7 v V 

50 «SB5J:»3K**«*ftrSJ:9CCUrfeJ:l» D @5l« 
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OJ:5ttC©»W©Safc(3D0«5K:j:*LS lOV-P 

«*is«#i£#sw§ s titc l s i 9 v yco^B^-t 

[0 05 3] Hccfcor. 7iiLSi^7^i 6a»fffS 
«SB$&cfct>T, '<9 *r 9 i 9 

1 5 OF^g^ffiShT Z <MC%fttji % i«H 3 <DmEE<£ 0 

tcW&<DT$1&\<D^ft±temt£r>X\,*Z> 0 3 1 tt 

9 2T 9 7^mm$ffl& 1 9 rt<D£BBK:»UT, it 

cctt±«« 3 <£ o ®mjE<D^ 9 * r v y'mm i <t «p mt) 

99M 6 <himDma^iS»f3> ha-7 1 IfrhCD 

nx4v*ie tm—<DM®mmc£ -?xmmmw* a 20 

7^31 #WfflPS*i % 9 *T v 7WB&fe9im 1 9 

tti«s 3 i ?) WjoflttftjWf fens. S£o~c, sffib 
as#k:«\ ? * r v y'mm^mm 1 9 f^cdsiuko 

b ~r > ^ * £ 3 6> ttlff S *i S iSlETW T 

=? 1 7^6o±iasijaPM^tc<fcormagft3Sx-Y 9*3 
1 twm s a y & t y ymmmsmm 1 9 ic**^ 9 

<d^* ^ f r v ?mm 7 (ommt % 9 * r 9 -fmm&te 

mmi 9rt©FF^SRAM^ttJB*fiB*-T4/c^Ci^ 30 

usee « % ^ 9 * r v ^mmmmRW 1 9 w cd^ihjk© f 

■ [0 0 5 5 ] fcLh<DJ:5K:, CCD^JSO^iSlSCCcttl 

-*9 5 1 9^<Dnjjtmz. n 

m&fictes* v ? r v y'mm 7 6 , ^mm 3 <t 0 

■c. ^^^r^^m®7CD^fe^*ffi«r#i*i*©5aj 

[0 05 6] &jftD}£JB6 .. XltO^«3 rtt, 

ls i rv^ioft&icmimttfc&mztizftmsR 

AM2 7*RH *©^*** + >«M1^B;9i^tf 
* >f#«te#JgP2 7 a <h U 
/c*B^COCrcaftWLfc#> LS I^^lWCtiSR 
AM*»Wr, LS I ?v7l<Dftmc*<D^l*Z* 

+ >it#tsma5 ch l x mm 0 /c^as sram^swsj: 
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s i * 9 ^D^js^T^n 9 ^a-c^> k> % tmmxc 

[0 0 5 7 3 HtC*5C»T, 8IJf-^^13i)W7 
- a flNHmt#«ll 4^Lt^SLS I *vzf 

>^2 l^J:ix**>ttf|E«cJ:or«*ji**itet(lf 
**^r*^* + >f»«ttl|li»8aiLT««S*ir 
C^So 3 2«^* + >WffllllB2 3*6ffl*S*ifcSR 

U 1 l iOTFux^ •SB©M-^»l 4«:W*Sti/c 
T F U^*J:»*0»«-9O--*%aBRl/rWWS RAM 

[0 0 5 8] ;>c«:«ffi«:oc»rBiiBr *. consfe(Dff$ 

*§6-C5i, SRAMi UTj>fSBS R AM8 #L S I 9v 
^lO^SBCCiBSStlTl^CDr, ^ + ^>$IJfflIIaIK2 
3a>60SRAM©JWt-S§\ ^St^CPUl 1*^6CD 

r f • ^jtsm-^cot^n^— ^-fe u^^32 -ca 

JRSti. LS I ^9p r l^(DnSRROM2*Jcfc^SPS 

*<t»«F«w«^6©a»«F{ctt, -feu^^3 2^ma^ 

jg»r=i> 1 7*»6<3Dffi^(cjStftl/'C, x^^> 

«BBI|bIBS2 3^e>©SRAMWWm#CC<fc*T FUX<t 

^itaiM^^iM^L, ^fa5SRAM8ccm^-rs. *yt. 

5CtB«rr4i2U.^^3 2«cJ:o-C, CPU1 l3&>e>©r 
FU^toiCXiWmW^sWaBRSn, *fSBROM2*$<J:0- 
^SPSRAM8icUJ^;$tl^ 0 -e©f6(D«if^tt|| 

*o»«3 (om^tmrnxabz. 

[005 9]«±O<t^«: 4 C©SllfS©iKS86fcji:ti 
LS I ^ 9^1 <D?f»CC«IKLfc^»S RAMS ©■ 
— W*^*^>ti»«»«l»8aiL/rffifflL/. X+^> 

C006 0 ] 

[^©jftS] tLh©«fc^(C. C©^BJtC«tn«, LS 

®«*&^±CDSRAM«:«??-rSJ; ^tCfliRSU/c© 
f. CPU©T KU^tc^*'Jv>7"Snrt^j:Citil$g 

68&fP£?lgg-r 5Ci *5pJtB^ L S I <D <J - ^mSfeiSiS 
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[0 06 1 ] COIMBfcitiK, rt»SRAMi«35«(0 

/W£t«8** ^©X**>t&^te$SRAMK«?rr& 
<fc5te«/£L/c<DT, CPU©7 F UXIC> * 'J "7 * ;/ 

[0 06 2 ] C©«9§fcJ:*iK, ^^tWa^Lsf 10 
f->^f^h^ + t >/t* £ jttffif £ J: 5 Ct«J/& 

5£Stt£<&g#& < & 0 , 0&Sffiia©*i*£[n]ig-r 4 C 
[0 06 3] C©$638lC<fc*itf % ^F«tt«^©»tf^CC 

<D«»B$«:B, X* + >flMttttas©7 K 

5 cc y - * ati£©ffi?S£ii5a-c * £ i c > 5 jama* * 
[0064] C©^HJ3teJ:fttf v mv&m*$tCs 

r v -j'mmmsmi3±<D h ^>^x #©s«^-y rxm 
[0065] c©»»ccj:ft«, mtmtazsmmfr 

*&<K«t # 4 tt <!: ©asifitf* £ . 40 
[0 06 6] c©3MB«:j:n«, |?«MflB^©»ffB*K: 
B, X* * >^xj: 0 R*^3f£3E«Uttlft«H«±©S 
^©Sfetg^^rt©^^ y • ^ 

Mcc«t©r Fux*fftei, r«su ^«t*SBa>*>©« 
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»B$fctt % $f§PSRAM©7 FUXSrJg^LT, -ecfr 

6^ao/d»$8£^u;u • ^'j7J«»u sate 

JB©SRAM*LS I *v7\to<Drtv27 v^ffitjlk 
•if r «c y - *1Ii£<D{&&£!!3ir ^^ii^ 

[SI] C©#KB©SOfc©JB«lfc«fc-5LS i©y- 

[H2] C©RW©IW©«!B2te,fcSLS I©'J- 

[B3] C©»910SaS(WBJB3K:J:4LS I ©y- 

[04] C©«H©WfcflE)JB«4«cj:*LS I ©y- 

[05] C©#MB©gSJ6©«!»5K:J:SLS I ©y- 
^*«5fi«*ffi*jBffl Ltc L S I * v -fOW&teffct? 

[06] C©«IH©SU6©Jg«6tCj:-5LS I © y — 

mv$>z>. 

[Ml] fi£*©LS I©U-^«ttiSHHrS«ML 
/cLS I ^-^^t^a^@r$,^ e 
[*Ht©gy!>J] 

1 LSI*7^. 2 ^oUR OM v 3 ^«W, 4 

M, 8a X^i>>tt$RtS)WgP, 11 CPU, 12 
CPUJii2[DlK, 13 ^-jr^^, 14 7Fl/^< 
^ 15 AMS RAM (SRAM) / 1 

6 rt»«aaijRxY 17 maiM»T^>ha- 

7, 18 19 ^?^7 7^W« 

2 0 IBttJR^, 2U^t>^, 2 2 X 
* + >«««ttSRAM (SRAM) % 2 3 
»JSP@K, 2 4 *a**#±[IIK % 2 5 X4 : •^'>>'^ , 
X v 26 a~2 6 c-feU^^, 27 F*9JSSRAM(S 
RAM), 27 a X* 2 8 S/yr 

;U - ^^^bJUgEgB5|K k 2 9 -bl/^^ 3 0 h7> 

2P**»fer<-fTXHB, 3 1 «H«JS^-<y^ 3 

2 -feU^^o 
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